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Introduction
There exist countless studies documenting the extent and causes of gender inequality in the labor market. Very few of these studies, however, stress the importance of decision making within the family unit as an important cause of such inequalities. For example, the job search of couples is undertaken under quite different conditions relative to that of the job search of individuals. The upshot is that regional mobility may not be an important vehicle for advancement for married females, since mobility may be driven by a husband's attempt at earnings maximization. This framework was introduced into the gender wage gap discussion at the end of the seventies by several authors (Mincer 1978 , Sandell 1977 , Polachek and Horvath 1977 , Frank 1978 and is still being utilized today (Ofek and Merrill 1997) .
In this literature the work of Frank (1978) plays a special role. His theory claims that married women in smaller labor markets run a higher risk of working in jobs for which their current qualifications exceed the educational requirements of the job.
They are overqualified. This is due to the problem of dual job search for couples which is much more difficult to optimize than a single job search. In this situation, husbands may follow the "male chauvinist family location decision rule" and optimize their individual job search.
1 Their wives are "tied movers" or "tied stayers" (Mincer 1978) : their job search is undertaken under the condition that the job search of their husbands is optimized. This leads especially in smaller local labor markets (with fewer vacancies) to a higher risk of a mismatch between formal qualifications and job requirements. The increasing concentration of educated couples in larger cities perhaps reflects an attempt to minimize differential overqualification (Costa and Kahn, 2000) .
Although Frank's own empirical test of his theory employs a traditional earnings framework, the theory itself focuses explicitly on the match quality between acquired education and the education required to perform a job. The only empirical test of Frank's theory within an overeducation framework was undertaken by McGoldrick and Robst (1996) . They tested whether married women in small local labor markets run a higher risk of being overqualified than those in larger labor markets. Their results do not support the theory of differential overqualification.
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However, neither the original formulation by Frank nor the empirical evaluation by
McGoldrick and Robst acknowledge any divergence between place of residence and place of work whereby individuals can commute nor thereby escape smaller labor markets to improve match quality. This is problematic since it is well established empirically that females, and in particular, married females, have lower commutes distances where this may reflect greater household responsibilities, lower potential earnings or restricted access to private vehicles (Madden and Chiu, 1990) . Lower commutes may then be seen as capturing the extent of spatial containment and may, in themselves, generate differential overqualification (Büchel and van Ham, 2002) .
Using German panel data (GSOEP), we control for commute distances to work and our results provide some limited support for the theory.
Background
The starting point of Frank's theory is an earnings maximizing individual searching for a job. The expected wage is not determined by the qualifications of the job searcher, but by the job level, i.e. the required education of the job finally accepted.
Where the worker is overqualified, in the sense that their educational qualifications exceed the job requirements, there is a wage penalty relative to the "optimal" wage, which would be realized if there was a "perfect" match between qualifications and required skills. 3 Therefore, the income maximizing strategy of a job-seeking individual is simple: he or she looks for a job where the extent of overqualification is minimized. For the individual, the expected amount of surplus education is a random variable. Its sampling distribution is dependent on the total number of job vacancies in 2 An alternative test using a tied mover framework was conducted by Battu et al. (2000) . They found no support for the differential overqualification hypothesis. 3 The wage penalty for being overqualified is well established in the empirical literature. However, it needs to be borne in mind that the overqualified do still get a positive albeit lower return than those who are perfectly matched (Sicherman, 1991) .
all linked local labor markets (Topel 1986) ; this is due to the fact that migration is allowed (transaction costs are neglected). If the number of vacancies in the global labor market tends to infinity, the expected mismatch (and earnings loss) tends to zero.
Among job searching couples, this maximizing problem is more complex. Under the assumption that both partners are looking for a job, the couple has to maximize its joint earnings. Following the formal deduction of both wage levels, they cannot simply aim to minimize both overqualification amounts; they have to take into account their different levels of qualifications. In addition to that, the optimization problem is complicated by the fact that both partners have to find a job in the same local labor market: the co-location problem.
Under the assumption of earnings maximization, Frank expects the husband to take the initiative following what he calls the "male chauvinist family location decision rule". This means that the husband first optimizes his individual job search: he follows the simple strategy of minimizing his overqualification. Doing that, he makes at the same time a decision about the joint local labor market when accepting a job offer.
Given this decision, his wife optimizes her (now also individual) job search.
The crucial point is that the husband can perform his individual job search in the global market, i.e. in the combination of all available local labor markets, because migration is permitted. However, the job search of his wife is restricted to the local labor market chosen by her husband. Because the number of job vacancies in the local labor market is much smaller that that in the global market, the female partner has to expect a worse match between acquired and required qualifications than her husband.
Therefore, her risk of her being overqualified is higher than that of her partner. This disadvantage is expected to be more acute if the husband has chosen a small local labor market.
The handicap of married females can take two forms. If the wife cannot accept an attractive job offer from another local labor market, because her husband has already optimized his job search in the current local labor market and is therefore not willing to accept a move, she is a "tied stayer" (Mincer 1978) . On the other hand if the husband decides to accept an attractive job offer in an area outside the current place of residence, his wife is forced to move with him, regardless of her job opportunities at the new place of residence, and in the worst case she has even to give up an attractive job: she is a "tied mover". In both situations, the labor market position of the wife, in terms of mismatch and earnings, is expected to be worse than that of her husband, regardless of their formal education.
The specific test of Frank's theory of differential overqualification performed by McGoldrick and Robst (1996) is based on 1985 data from the US PSID. In this wave, subjective information about the educational requirements of jobs is available.
Combining this information with information on the level of acquired education of job holders, for each working person a dummy variable "overeducated? (yes/no)" can be constructed and used as a dependent variable. The same approach will be used in the replication of this test using German data in the current paper. Their test is restricted to white married working persons between age 18 and 64. In a multinomial logistic regression, the probability of working overeducated is analyzed in a "stayer" framework. Berg and Gorter, 1996) , others to differential access to more efficient private vehicles (Dasgupta et al 1985) and some to differences in potential earnings (Gordon et al.1989) . Regardless of the driving force females may be spatially constrained generating differential overqualification.
It is also possible that with a growing suburbanisation of jobs, especially within the US (Glaeser and Kahn, 2001 ) the job matches of those resident in rural areas may actually be improved. This unintended benefit of employment sprawl may of course be reflected in shorter commuting distances. There is some support for the suburbanization effect in West Germany with the large cities experiencing a loss of jobs (Tassinopoulos, 2000) .
Data and Methods
The empirical analysis of the current paper is based on 1995 data from the German
Socio-Economic Panel (GSOEP), directed by the German Institute for Economic
Research (DIW) in Berlin. This ongoing representative data set was started in 1984, when more than 12,000 individuals aged 16 or older were interviewed. Additional information for those people is collected every year with a nearly constant questionnaire. The main purpose of the study is to obtain longitudinal information especially in the fields of educational and labor market behavior (for more details, see SOEP Group, 2001) . In this paper, the West German sub-samples "A" (Germans) and "B" (immigrants) are analyzed. The study is restricted to working people aged 16 to 65 who hold a German vocational or a university degree. Trainees and persons in education or formal training are excluded from the analysis. The sub-sample used contains 3042 working people in West Germany.
In line with McGoldrick and Robst we identify overeducation through a subjective measure. The dataset contains information about the formal vocational education of job-holders as well as a question about the education that is usually needed to perform the job. These two variables are combined to create an overeducation dummy variable.
If the formal qualification is substantially higher than the qualification requirements of the job, the value of this variable is "overeducated: yes", else the value is The earlier theoretical discussion pointed to the importance of three variables: gender, marital status, and the size of the local labor market. In our analysis, family status is captured via a dummy variable "married? (yes/no)". Those persons living together with a partner are grouped into the "married" category, and married persons living separately from their partner are considered single. The population size of the municipality of place of residence is used as an indicator of the size of the local labor market. This information is available in form of 9 discrete size categories (Boustedt scale). To keep the model slim, we reduced the labour market size information to a clear small/non-small antagonism, using the threshold that is common in German spatial research (number of inhabitants <20,000) or larger ones (>20,000 inhabitants).6 This threshold is common in German spatial analyses. 7 Also, in our analysis, the local unemployment rate at a level of "Raumordnungsregion" is matched to the persons' data and is used in the regression models.
In addition, several variables covering job characteristics and the socio-economic background of the persons analysed are controlled in the models. These are age, nationality, health status, educational level, importance of occupational success, participation in on-the-job-training, experience, and tenure. In separate specifications we also included other covariates such as household income, household size, age of children, and care status of children with pre-school age. None of our key results changed.
In our first step we look at the incidence and distribution of overeducation across the three crucial variables of the theoretical framework: gender, family status, and population density of place of residence (Table 1 ). In our second step, the probability of being overeducated is analyzed utilizing a logit model. 8 The logit model is convenient for a presentation of results in terms of the effects of a covariate on the odds of being overeducated. Here our main focus is on the impacts of the interaction terms generated from the three strategic variables mentioned above, i. e. gender, marital status and the size of the local labor market (Table 2 ). Then we introduce to our analysis commuting distance to work. After having shown its relevance in the context of differential overeducation (Tables 3 and 4) , we add this variable to our standard model (Table 5) . Finally, a replication of the McGoldrick and Robst specification is attempted. This requires us to focus purely on those that are married.
The crucial question here is, whether the size of local labor market influences significantly the gender-specific risk of working overeducated or not (Tables 6 and 7) . 6 The matching of this information to the GSOEP respondents required special permission of the DIW data protection officer and is gratefully acknowledged. 7 The 20,000 limit is the major distinction line in official German Regional Planning (see Bundesamt für Bauwesen und Raumordnung, 2001).
8 Probit estimations were also undertaken and the statistical significance of the covariates were comparable.
Empirical Results
The final column in Table 1 reveals that marital status per se is not a key factor in determining whether an individual is overeducated or not. However, a breakdown by gender does show that married women do run a higher risk of being overeducated relative to unmarried women or men regardless of whether they are married or not. An additional breakdown by population density of place of residence (as an indicator of the size of the local labor market) reveals that, consistent with the theory to be tested, in West Germany married women in smaller local labor markets bear by a wide margin the highest risk among all analyzed groups of working in a job for which they are overqualified.
These results are confirmed in a logistic model (Table 2) when controlling for a large number of job and personal characteristics as well as the local unemployment rate.
Among the eight interaction terms created from our three strategic dummy variables gender, family status, and size of the local labor market, the one for married women living in rural areas has not only largest coefficient, but also the only one which is highly significant in its impact on the risk of being overeducated in work instead of being correctly matched. The odds of a married female in a smaller labor market being overeducated are 1.847 times greater than for single males in cities.
In Frank's theory, the number of job vacancies is crucial to the analysis. However, information on the number of job vacancies is not available in most large data sets.
Therefore, Frank as well as McGoldrick and Robst posit a strong correlation between that "number of job vacancies", "number of jobs", and the "number of inhabitants (in the local labor market, marked by county or municipality borders)". Though, this may make some sense the only problem is that in the data sets analyzed, information about the place of work is not usually available and researchers resort to utilizing information on the place of residence of respondents instead. This may be problematic if, as is usually the case, there is a divergence between place of work and place of residence.
In the GSOEP, information about the place of work is also not available. Therefore, as in the previous studies the analysis has to use information about the place of residence as a proxy for the place of work. However, and unlike previous studies we do have information on commuting distance. As a preliminary step, the correlation between the population density of place of residence, commuting distance (measured in kilometers), and overeducation status is analyzed. Data on this is given in Tables 3   and 4 and two main points are worth making. First, commute distances are higher for married women living in smaller areas compared to those living in places with higher population densities. This suggests that many married women living in rural areas commute into urban places, i.e. into larger labor markets with better job opportunities.
Second, married women who are overeducated are spatially constrained since their journeys to work are shorter, relative to those whose formal education fits exactly the required education of their jobs. This spatial constraint is especially apparent in smaller areas (Table 4) .
From Table 5 it is clear that the longer the distance to work, the lower the overeducation risk. This result is not surprising -it is well known that there is a positive correlation between quality of job matches and the commute length. The effect of the rural area dummy for married females is as before though the odds ratio does increase a little to 1.857. However, the differential overqualification hypothesis rests not on the value of the coefficient for married rural females alone. To see this just examine the coefficient on the dummy for rural males. This becomes statistically significant (at 10%) when controlling for commuting distance. In other words when controlling for the possibility of escaping the disadvantages of a small local labor market through commuting, the risk of married males living in small local labor markets getting a job for which they are overqualified is significantly higher than that of single males living in larger local labor markets.
Thus a specific test of the differential overqualification hypothesis would amount to comparing the difference between rural and urban overqualification levels for males and females with the expectation that females have a larger differential. That is we subtract the difference between rural and urban overqualification coefficients for married males from the corresponding difference for married females. A Wald test is undertaken and results are given in The results from the other covariates in Table 5 reveal the following. Foreigners and persons with poor schooling run a higher risk of being overeducated. Graduates from specialized vocational schools e.g. school of health system, Fachschule, or civil servant schools run a lower risk, graduates from Fachhochschulen run a higher risk relative to the reference group of apprenticeship degree holders. Also the greater is a worker's experience and also tenure, the lower the risk of being overeducated.
Participation in on-the-job training also reduces the chances of overeducation.
Together the results for the experience, tenure and on-the-job training variables support the view that the various components of human capital are substitutes for one another (Sloane et al., 1996; Büchel and Pollmann-Schult, 2001 ). We also find that those persons who give a low priority to occupational success bear a substantial higher risk of being overeducated relative to persons who are more career minded. We would expect overqualification to be a function of the job offers available to an individual and thus the unemployment rate. The non-significant effect of the local unemployment rate suggests that the exclusion of this variable by McGoldrick and Robst (1996) from their estimation is rather unimportant.
In our next step we try to replicate as far as possible the McGoldrick and Robst (1996) estimation. The analysis is restricted to those who are married. Since this case selection affects two of the three strategic variables of interest, the group of eight interaction terms in the previous model are reduced to four. The results in Table 6 reveal that married women in small local labor markets do run a higher risk of being overeducated relative to married women living in places with higher population densities (see test statistic B2 in Appendix Table 1 ). Although the difference in the estimated parameters is only significant at the 10% level the results do lend some support to Frank's theory. However, the coefficient for rural males is also positive and significant albeit the size of the coefficient is smaller and level of significance lower.
Again the higher is the distance to work the lower the risk of being overqualified. 1996) we do find that married females in rural areas are more likely to be overeducated, this effect, however, only being significant at the 10% level.
Conclusions
The Frank theory of differential overqualification predicts that the difference between rural and urban overqualification levels will be smaller for married males than married females. This stems from family location constraints which impact more heavily on females than males. If this hypothesis holds it would make sense for highly educated couples to concentrate in large cities in order to minimize the extent of mismatch (Costa and Kahn, 2000) .
The limited empirical work in this area has not been able to support this hypothesis.
Our own empirical analysis using German panel data introduces an important innovation. In particular, we make an allowance for commuting distance where commuting may offer a potential avenue through match quality can be improved for those resident in smaller labour markets. We do indeed find that higher commute distances tend to strongly reduce the probability of being overqualified.
Our test of the differential overqualification hypothesis produces rather mixed results.
The relevant coefficients do suggest some important differences in overqualification across gender. In particular, we find that in West Germany, married women do run a higher risk of being in a job which does not fully utilize their educational attainment relative to unmarried women and (married or unmarried) men. For married women this risk is especially high in small local labor markets. The odds of this group being overeducated are nearly twice (1.86) those of single urban males. However, when controlling for the distance of way to work (and therefore controlling for commuting opportunities), it turns out that both married females and males -albeit the latter to a much smaller extent -living in rural areas run a higher risk of being overeducated.
Because the formal test of differences in these two key coefficients returns a non- 
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